Introduction
Complexes of the form UX 3 where X is a large, monoanionic ligand such as an amide or aryloxide have shown great utility in the binding and reductive activation of small molecules. The choice of X provides great control over the space at the Lewis acidic metal, and the strength of the reducing capacity of the U III centre. For example, the common silylamide and aryloxide complexes [UN″ 3 ] and [U(ODtbp) 3 ] (N″ = N(SiMe 3 ) 2 , ODtbp = O-2,6-t Bu 2 C 6 H 3 ) reductively couple carbon monoxide gas at room temperature and pressure to form the [OCCO] 2− fragment as the sole product in [X 2 UOCCOUX 2 ]. 1, 2 The dinuclear tren derivative [{U(tren′)} 2 (µ-η 2 :η 2 -N 2 )] (tren′ = N(NCH 2 CH 2 NSi t BuMe 2 ) 3 ) and [U(ODtbp) 3 ] show ready but reversible side-on N 2 coordination, 2 but the OTtbp analogue (OTtbp = O-2,4,6-t Bu 3 C 6 H 2 ) [{U(OTtbp) 3 } 2 (µ-η 2 :η 2 -N 2 )] releases N 2 only upon heating a solution to 80°C, even in the presence of small O-containing reagents such as CO 2 and CO. 2 We showed that bulky trimesitylsiloxide complexes bind N 2 even more strongly in [{U(OSiMes 3 ) 3 } 2 (µ-η 2 :η 2 -N 2 )], 3 and others have shown that further functionalisation of the trapped and reduced N 2 in polymetallic nitrido complexes supported by tertbutylsiloxides is possible. 4 Flexible uranium siloxides have also allowed reactions such as CO 2 deoxygenation and carbonate formation in [{U(OSi(O t Bu) 3 ) 3 } 2 (µ-η 1 :η 2 CO 3 )]. 5 The capacity to transfer one X ligand has also provided significant advantages for new reactivity. For example, storage of arene solutions of [UX 3 ] (X = N″, ODtbp) results in the spontaneous reductive activation of the arene (over 90 h at 90°C, or 30 days at 25°C) through the formation of [{X 2 U} 2 (µ-η 6 :η 6 -C 6 H 6 )] and elimination of two equivalents of UX 4 by-product. 6 The trapped arenes are also sufficiently reduced that a mild, homogeneous borylation of one C-H group is possible.
Boroxides provide an interesting alternative to alkoxides and aryloxides as these can provide greater delocalisation of the electron density across the OBM bond, and even a distant Lewis acidity via an empty orbital on the boron atom, thus allowing the electron density to be tuned at the metal centre. 7 The aryl functionalisation can also provide a larger protected pocket at the metal as the bulk of the aryl groups is maintained at a greater distance from the metal binding site. 8 We have studied the capacity of the boroxide ligand [OBAr 2 ] − (Ar = Mes, Trip) to bind U III for the first time. Here we show the synthesis and structures of new U III and U IV com-
Results and discussion

Syntheses
The formation of dark purple [U(OBMes 2 ) 3 ] 2 1 m from HOBMes 2 and UN″ 3 occurs in less than 3 hours at room temperature in toluene solution, Scheme 1. Work-up from hexanes affords dark crystals in 46% yield, suitable for a single crystal X-ray diffraction study, Fig. 1 . At room temperature the 1 H NMR spectrum of 1 shows the retention of the dimeric structure in solution with two different sets of ligand resonances assignable to terminal and bridging ligands. The bulkier aryl groups on the boroxide still lead to similar reaction chemistry to afford [U(OBTrip 2 ) 3 ] 2 1 t , although the major by-product in the synthesis is the tetrakis(ligand) complex 2 t , and both UX 3 and UX 4 are isolated by fractional crystallisation in similar (ca. 30%) yields. The disproportionation of uranium(III) to uranium(IV) and uranium metal is a known oxidative pathway. 6, 9, 10 Dark red crystals of the mononuclear diethylether adduct [(Et 2 O)U (OBTrip 2 ) 3 ] 1 t -Et 2 O are formed from reactions in diethyl ether and have also been structurally characterised by a single crystal X-ray diffraction study, Fig. 1 . The 1 H NMR spectrum of 1 m suggests exchange between unbound and bound Ar groups on bridging OBMes 2 at ambient temperature and support the dimeric conformation. The resonances assigned to the bridging ligands are strongly paramagnetically shifted out of the diamagnetic region (from −3.71 to −15.13 ppm) due to proximity to the uranium centres, whereas the resonances corresponding to the terminal ligands (double the relative intensity) are between 8.29 to 2.53 ppm. The 11 B NMR spectrum contains a resonance at 73.7 ppm that is tentatively assigned to one of Scheme 1 Synthesis of complexes 1 showing common by-products and decomposition products. what should be two different boron environments, but only one other signal attributed to trace free ligand (50.8 ppm) is observed over an extended frequency range.
Clean starting materials and precise control of the stoichiometry is key to the formation of pure samples, as both derivatives of 1 are very air sensitive. The homoleptic U IV complexes [U(OBAr 2 ) 4 ] 2 are significantly more stable, and can be formed as minor side products in syntheses of 1, and from independent metathetical routes from the reaction between uranium tetraiodide and the salt NaOBAr 2 , Scheme 1. A high-yielding route to 2 m is available from the reaction of NaOBMes 2 with [UI 4 (1,4-dioxane) 2 ] in toluene, affording [U(OBMes 2 ) 4 (dioxane) 0.5 ] 2 (2 m ·diox). Colourless crystals of 2 m ·diox and 2 t ·C 7 H 8 suitable for XRD analysis were obtained from slow diffusion of hexanes into the reaction mixture, and standing of a concentrated toluene solution, respectively, see below. Complex 2 m ·diox was characterised by 1 H NMR spectroscopy, mass spectrometry (APPI-MS) and single crystal XRD analysis. The 1 H NMR spectrum show the corresponding signals of one boroxide ligand environment. Mass spectrometric analysis showed the molecular ion at m/z = 1298.76 that corresponds to [M] •+ fragment [U(OBMes 2 ) 4 ] •+ . The 1 H NMR spectrum of 2 t contains many more resonances than that of 1 t due to the congestion around metal centre; twelve magnetically different methyl group resonances are measured in the range of 4.13-18.40 ppm and five different methine groups are discernible in the range 8.86-4.78 ppm.
Additionally, complex 1 m is readily oxidised to the oxo U IV product [OU(OBMes 2 ) 3 ] n 3 m , due to the presence of traces of oxygen, which has been fully characterised from an independent synthesis. Samples also decompose when heated to 100°C in toluene or in the solid state (10 −3 mbar, 115°C, 6 h). Upon exposure of a benzene solution of complex 1 m to one atmosphere of dry N 2 O, a rapid colour change from dark purple to light brown is observed due to the formation of the U IV oxo complex 3 m , which is assigned as containing bridging oxo ligands by comparison with the literature and in consideration of the size of the OBMes 2 ligands, eqn (1). The 1 H and 13 C NMR spectra show resonances corresponding to one mesityl environment, which is slightly shifted due to paramagnetic contributions. The 11 B NMR spectrum contains one resonance at 89.29 ppm, which confirms the presence of only one boron environment. The elemental analysis result is in agreement with the formation of 3 m . Reactions designed to reduce complex 3 m on a bulk scale have so far been unsuccessful; a small quantity of a U III product K 2 [{(OBMes 2 ) 3 U} 2 (µ-O) 2 ] (10 m ) that was isolated from a reaction with KC 8 has been structurally characterised (see ESI † for details).
Any traces of the metallacycle [UN″ 2 {κ 2 -N′(SiMe 2 CH 2 )}] (N′ = N(SiMe 3 ), a common U IV contaminant in UN″ 3 , forms [UN″ 3 (OBMes 2 )] and [UN″ 3 (OBTrip 2 )] (vide infra).
Crystallography
The solid-state structure of 1 m confirms the formation of a centrosymmetric binuclear U III complex in which the two uranium centres are bridged by two boroxide ligands ( Fig. 1a ) in a distorted trigonal bipyramid geometry due to the interaction of the uranium centres with the bridging mesityl groups. The U⋯C distances for these interactions (U⋯C avg 2.845 Å) are slightly longer than other η 1 interactions with uranium, such as the complexes bearing the ligand {1,3[2,5-( i Pr) 2 PhNC(vCH 2 )]C 6 H 4 } reported by Gambarotta and coworkers (2.678(12) Å). 11 12 In the solid-state structure of 1 t -Et 2 O the average U-O boroxide distance is 2.183 Å, slightly shorter in 1 m but significantly longer than in [U(ODtbp) 3 ] (2.159 Å). The U-O ether is 2.530(7) Å and is much shorter than in the seven-coordinate complex [{( Neop ArO) 3 tacn}U(OEt 2 )] (2.669(2) Å, Neop ArO = 2-neopentyl-4-methylphenoxide, tacn = triazacyclononane), which is the only other crystallographically characterised U III diethyletherate. 13 This is consistent with both the more electrondeficient uranium centre engendered by the poor π donor properties of the boroxide ligand and the lower coordination number in 1 t -Et 2 O.
Together, the nearly linear U-O-B angle for the terminal boroxide ligands (mean 171.6°in 1 m 171.0°in 1 t -Et 2 O) and the elongation of the U-O bonds are a direct consequence of the reduced π-donor ability of the ligand compared with a carbocyclic aryloxide, which is decreased by having a boron substituent on the ligand. Electron density from the oxygen is accepted by the boron, leading to a lower degree of π-donation from the boroxide to the uranium centre.
The solid-state structure of 2 m ·diox reveals two U IV ions both in a distorted trigonal bipyramidal coordination environment ( Fig. 2a ). Each uranium centre is ligated by one end of a bridging dioxane molecule in an axial position with a U-O distance of 2.577(3) Å, which is considerably longer than in [UI 4 (1,4dioxane) 2 ] or the [UI 2 (dioxane) 2 (aryloxide)] previously reported by our group (mean = 2.333(6) Å and 2.087 Å respectively). [14] [15] [16] The Single crystals of 2 t ·C 7 H 8 suitable for X-ray diffraction analysis were obtained from concentrated toluene solution, and its solid-state structure is depicted in Fig. 2b . The solid-state structure shows an unsolvated four-coordinate uranium centre in tetrahedral geometry. The mean boroxide ligand U-O distance of 2.159(5) Å is shorter than in the uranium(III) complex 
Reactions of 1 m and 1 t
Compound 1 m has been treated with a wide range of small molecules, Scheme 2.
Reactions with small, neutral N-or P-donor reagents that are readily visible by NMR spectroscopy were designed to identify whether the boron atoms in the ligands retain sufficient Lewis acidic character to participate in reactions. However, arene solutions of 1 m showed no reaction with added Me 3 SiN 3 , PPh 3 , CH 2 (PPh 2 ) 2 (dppm), C 2 H 4 (PPh 2 ) 2 (dppe) or white phosphorus, P 4 . Normal, simple UX 3 complexes with large monoanionic X ligands would be anticipated to react with these, readily forming oxidised uranium complexes or adducts, for example, [Me 3 SiNvUN″ 3 ], 17, 18 
Pyridine N-oxide
The formation of oxo complexes with structures such as UL n vO, 21-23 L n UuO 13, 24 or U-O-U 25 have been reported from reactions with pyridine N-oxide. In this case, addition of benzene to a mixture of [U(OBMes 2 ) 3 ] 2 and an excess of pyridine N-oxide provides a brown solution from which [U(OBMes 2 ) 4 ( py-O) 2 ] (4 m ) can be isolated as dark orange solids after 72 hours, Scheme 2. The reaction proceeds through oxidation of complex 1 m to mononuclear U IV complex 4 m with ligand redistribution. Coordination of pyridine 
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N-oxide to a metal is not unique, although relatively rare. 13, [26] [27] [28] [29] The identity of complex 4 m was confirmed by 1 H NMR spectroscopy, APPI mass spectrometry and single crystal XRD analysis. Mass spectrometric data showed the expected molecular ion at m/z = 1223.65, which corresponds to the [M] •+ fragment, [U(OBMes 2 ) 4 (Py-O) 2 ] •+ . Dark orange crystals of 4 m suitable for XRD analysis were grown from a concentrated benzene solution. The data are of sufficient quality to discuss connectivity information but not for bond metrics. The solid-state structure reveals a U IV complex with a distorted octahedral geometry with the boroxide ligands in the equatorial positions and the pyridine N-oxide ligands in the axial positions ( Fig. 3 ).
Triphenylphosphine oxide
Phosphine oxides are widely used ligands in f-element chemistry. As a result of the oxophilic and Lewis acidic character of lanthanides and actinides, phosphine oxides coordinate readily, and are able to stabilise a variety of complexes in low and high oxidation states. [30] [31] [32] [33] [34] [35] Moreover, applications in catalysis and liquid-liquid extraction processes have been found. 36 Therefore, the reaction of a benzene solution of the uranium boroxide complex 1 m with two equivalents of OPPh 3 was carried out, Scheme 3. This leads to the formation of [U(OBMes 2 ) 3 (OPPh 3 ) 2 ] (5 m ), which co-crystallised together with a minor by-product [U(κ 2 -{OB(Mes)} 2 O)(OBMes 2 ) 3 ] (6 m ). 7 The 1 H NMR spectrum of 5 m in C 6 D 6 contains six resonances which range from 6.9 to 1.87 ppm. The 31 P NMR spec-trum shows a single broad resonance at −17.83 ppm, and this is significantly shifted from the free OPPh 3 resonance (∼25 ppm) as a result of its proximity to the metal centre. Mass spectrometric analysis (APPI-MS) showed a molecular ion peak at m/z = 1589.77 that corresponds to fragment [5 m ] •+ . By-product [U(κ 2 -{OB(Mes)} 2 O)(OBMes 2 ) 3 ] (6 m ) contains a coordinated boroxinato ligand, a cyclic anhydride of borinic acid, 37 which is formally a product of ligand condensation, but probably formed from a contaminant in the ligand. Boroxines are rigid bidentate ligands which have drawn attention recently, mostly by forming complexes of main group elements, e.g. for Al; [38] [39] [40] Sn, Sb and Bi; [41] [42] [43] [44] [45] [46] [47] but also for transition metals such as Mn, 48 Au 37,49 and Pt. 50 Single crystals of 5 m and 6 m were obtained by slow diffusion of hexanes into a benzene solution. Complex 5 m has an approximately trigonal bipyramidal coordination geometry (Fig. 4) . The U-OPPh 3 bond lengths are 2.273(4) Å and 2.270(4) Å, which are ∼0.1 Å shorter than other U III -OPPh 3 distances previously reported. 36 
Elemental sulfur
The reactivity of chalcogens and chalcogenides with actinide complexes has gained attention recently. Of particular interest is the potential of the metal-ligand bonding in these more polarisable systems to advance our understanding of the degree of covalency in uranium-ligand bonds, as this can provide insights into better separation of actinides from lanthanides in spent nuclear fuel. 54 Fig. 5 shows the molecular structure of 7 m , confirming the formation of a uranium dimer with two S 2 units. Each uranium ion has a distorted pentagonal bipyramidal coordination geometry. The S 1B -S 2B bond length is 2.050(2) Å, which is a typical value for a S-S single bond, and comparable to H 2 S 2 with a S-S bond length of 2.055 Å. 44 The S⋯S distance between the two units is 3.491 Å, excluding the possibility of a S 4 2− unit.
Thus, although one would normally anticipate a U IV formal oxidation state product to form from the reduction of sulfur, here the U V assignment appears more appropriate. 
DCC, N,N′-dicyclohexylcarbodiimide
The direct reaction of carbodiimides such as (DCC = N,N′dicyclohexylcarbodiimide) with uranium was first reported in 2009. 73 The aim of these reactions was to insert a carbodiimide into a U-C ligand bond in order to increase the steric crowding in organouranium complexes. Since then, several examples of insertion of carbodiimides into metal-ligand σ-bonds have been reported, [74] [75] [76] [77] as well as further reactivity towards small molecules with these ligands. [78] [79] [80] Moreover, reactions of carbodiimides have also led to the formation of metallacycles that have unique structural properties and possible applications in catalysis. [81] [82] [83] [84] ð2Þ
Dropwise addition of a toluene solution of DCC to a dark purple toluene solution of 1 m produced a green solution from which [U{η 2 -N(Cy)C(vNCy)N(Cy)}(OBMes 2 ) 3 ] (8 m , Cy = cyclo-C 6 H 11 ), eqn (2), was isolated in close to quantitative yield after work-up. Mass spectroscopic analysis confirms the formulation of 8 m as the molecular ion at m/z = 1337.85 that corresponds to [M + H] + was observed. Single crystals for XRD characterisation could not be obtained. The 1 H NMR spectrum of 8 m has resonances from 58.36 to −10.62 ppm, widely shifted out of the diamagnetic region by proximity to the paramagnetic uranium centre. Taken together, the characterising data show that the carbodiimide has been coupled by the reducing U centre to form the rearranged cyclohexyl-substituted guanidinate ligand via loss of cyclo-hexylisonitrile. This presumably occurs similarly to the procedure reported for the reaction that converts [U(η 5 -C 5 Me 5 ) 2 (η 2 -bipy)] to [U(η 5 -C 5 Me 5 ) 2 {η 2 -N(Cy)C(vNCy)N(Cy)}] via extrusion of [CyNC] from a coordinated DCC ligand then a [2 + 2] addition to the transiently formed U V vNCy group. 81 The fact that this forms from the U IV product again supports the stabilising effect of this ligand on the higher formal oxidation states of uranium.
Reactions of 1 t with CO and CO 2
In contrast to 1 m , the bulkier 1 t reduces both CO and CO 2 ; reaction with the former affording the known oxidation product 2 t , and the latter affording a bridging carbonate 9 t , although the yields are moderate and minimal respectively, Scheme 4.
Exposure of a degassed purple-brown solution of 1 t in cyclopentane to a 1 atm pressure of CO 2 results in the immediate formation of a green solution. Colourless crystals can be obtained upon allowing the solution to stand at room temperature overnight. The single crystals collected were of sufficient quality to obtain connectivity information by single crystal XRD analysis to identify the product as [(μ-CO 3 ){U(OBTrip 2 ) 3 } 2 ] (9 t ). The solid-state structure is reminiscent of other bimetallic carbonate-bridged uranium(IV) complexes, 85, 86 with a disordered bridging carbonate linking the uranium centres with distorted trigonal bipyramidal geometries. The boroxide ligands are staggered along the U 1 -C 1 -U 1A axis to minimise the steric interactions of the ligands. The formation of carbonate bridged bimetallic uranium(IV) complexes has been postulated to proceed via a terminal uranium(V) oxo. 87, 88 Comparatively, exposure of 1 t solutions to a CO atmosphere only results in decomposition to the homoleptic U(IV) boroxide complex 2 t and no CO containing products could be identified. The 1 H NMR spectrum shows a paramagnetically shifted resonance at −6.56 ppm, which corresponds to the methyl groups in the tris(silylamide) ligand, and three smaller sets of resonances for the boroxide ligand. Moreover, the 29 Si NMR resonances shift from −74.46 and −81.84 ppm for the uranium metallacycle to −131.74 ppm for complex 11 m .
Single crystal XRD analysis revealed that the solid-state structure of complexes 11 m and 11 t have a distorted tetrahedral coordination environment where the uranium centre is coordinated by one terminal boroxide ligand and three silylamide groups (Fig. 6 ). Crystals of complex 11 m suitable for Scheme 4 Reactions of complex 1 t with CO and CO 2 . XRD analysis are obtained from a concentrated toluene solution. The average U-N avg bond length is 2.268 Å, which is ∼0.03 Å shorter than that of the previously reported complex [U(N(SiMe 3 ) 4 ], 89 which is reasonable if more electron density is being distributed to the boroxide ligand and more electron density is being pulled from the tris(silylamide) ligands, thus decreasing the U-N bond length. The B-O avg is 1.365 (4) 
Conclusions
Diaryl boroxide ligands are capable ligands for both U III and U IV cations but the U III complexes are particularly air-sensitive and decompose readily to different U IV complexes depending on the conditions. We suggest that rather than working in tandem as a second Lewis acidic reaction centre, the role of the boron is simply to remove electron density from the reducing U III centre in 1 to such an extent that it does not efficiently reduce an incoming substrate, and neither the U or B centres in these complexes can bind a phosphine. No reactions were observed for 1 m with carbon monoxide or carbon dioxide at ambient pressure and temperature, underlining these observations. Reactions at elevated temperatures simply result in the decomposition of 1 m . Meanwhile, with larger boroxide aryl substituents, complex 1 t exhibits greater thermal stability compared to less encumbered 1 m and greater reactivity with the less reducible, smaller carbon oxides, but lower reactivity with the less reactive, but slightly larger small molecules tested so far. In general, the reactions of 1 m with small molecules and other substrates give low yields due to the extensive formation of 3 m from traces of oxygen, or perhaps also reactions with vacuum grease and/or glassware. Qualitatively, the sum of these reactions suggest that the OBAr 2 ligands make the UX 3 centre less strongly reducing than the analogous aryloxide ligands ODtbp, which is in line with expectation, but we caution that due to the additional modes of reactivity available to the boron centre, a direct and more precise estimate of the relative oxidation potentials that the ligands impose on the U(III) centre in each complex is more difficult to make. For example, the aryloxide complexes U(OAr) 3 reductively activate N 2 but this has not been observed in the boroxide system, although the increased capacity for both OBAr 2 ligands to bridge to a second U centre hampers the comparison. Work on finding a more quantitive measure for this is in progress. The isolation of small quantity of a μ-carbonate product [(μ-CO 3 ){U(OBTrip 2 ) 3 } 2 ] suggests there are opportunities however, and work is in progress to identify new substrates that could be usefully activated by the combination of the two potentially Lewis acidic centres in this system.
Experimental section [U(OBMes 2 ) 3 ] 2 (1 m )
A Schlenk flask was charged with U[N(SiMe 3 ) 2 ] 3 (1.08 g, 1.5 mmol) and HOBMes 2 (1.20 g, 4.5 mmol, 3 eq.) and a stir bar. The reaction mixture was dissolved in toluene (40 mL) to yield a purple solution, which was allowed to stir at room temperature for 4 hours. Volatiles were removed by evaporation to dryness. The residue was washed with cold hexane (−78°C, 4 mL) and recrystallized from hexane providing dark purple block crystals suitable for single-crystal X-ray crystallography. Yield: 634 mg, 41%. 1 A toluene solution (1.5 mL) of NaOBMes 2 (115 mg, 0.4 mmol, 4 eq.) was added dropwise over 10 min to a solution of UI 4 (dioxane) 2 (92 mg, 0.1 mmol) in toluene (1.5 mL) in a 7 cm 3 vial with stirring for 18 hours. The reaction was centrifuged and filtered. Colourless plates suitable for single-crystal X-ray crystallography were grown from slow diffusion of hexanes into the reaction mixture. Yield: 16.7 mg, 12%. 1 [U(OBTrip 2 ) 3 ] 2 (1 t ) [U(OBTrip 2 ) 4 ] (2 t ) HOBTrip 2 (104 mg, 0.24 mmol) and UN″ 3 (72 mg, 0.1 mmol) were dissolved in benzene (0.8 mL) in a 7 mL vial. The resulting dark red solution was stored at room temperature for 60 h during which time U(OBTrip 2 ) 4 2 t crystallised as dark red crystals which can be isolated and washed with benzene (0.3 mL × 3). A second crop of 2 t was isolated from the mother liquor to give a combined yield of 25% of 2 t (30 mg, 0.02 mmol). Complex 1 t (39 mg, 0.013 mmol, 32% yield) was isolated after removal of volatiles from the mother liquor.
Characterization of complex 
] 2 (25 mg, 0.012 mmol) in C 6 D 6 (0.4 mL) was prepared in situ in a Young's NMR tube. The solution was then degassed by three freeze pump thaw cycles and exposed to 1 bar pressure of N 2 O. The mixture was agitated to give an immediate colour change to light brown. Formation of complex [OU(OBMes 2 ) 3 ] n was confirmed by NMR spectroscopy and elemental analysis. 1 Dark orange crystals suitable for SCXRD analysis were grown from concentrated benzene solutions, however, the data are only of sufficient quality to discuss connectivity and not detailed metrics.
[U(OBMes 2 ) 3 (OPPh 3 ) 2 ] (5 m and 6 m )
[U(OBMes 2 ) 2 (µ-OBMes 2 )] 2 (25 mg, 0.012 mmol) and OPPh 3 (7 mg, 0.024 mmol, 2 eq.) were placed in a Young's NMR tube. The tube's contents were dissolved in C 6 D 6 (0.4 mL). 1 [{U(OBMes 2 ) 3 } 2 (μ-η 2 :η 2 -S 2 ) 2 ] (7 m ) To a magnetically stirred, dark purple solution of [U(OBMes 2 ) 2 (µ-OBMes 2 )] 2 (165 mg, 0.08 mmol) in 2 mL of toluene in a 7 cm 3 vial was added elemental sulfur (10 mg, 0.04 mmol, 0.5 eq.) with stirring and the reaction was allowed to stir for 2 hours. Dark red crystals of [{(OBMes 2 ) 3 U} 2 (µ-η 2 :η 2 -S 2 ) 2 ] suitable for X-ray diffraction can be obtained from storage of a concentrated benzene solution at room temperature. Yield: 32 mg, 18%. 1 A solution of N,N′-dicyclohexylcarbodiimide [(DCC = η 2 -N(Cy)C (vNCy)N(Cy)]; Cy = C 6 H 11 ) (10 mg, 0.048 mmol, 2 eq.) in benzene (1 mL) was added dropwise to a stirring benzene solution of [U(OBMes 2 ) 2 (µ-OBMes 2 )] 2 (50 mg, 0.024 mmol) in a 7 cm 3 vial. The solution turned green immediately and was allowed to stir for 18 hours. The solution was then filtered and evaporated to dryness. 1 [{U(OBTrip 2 ) 3 } 2 (μ-CO 3 
)] (9 t )
A purple-brown solution of [U(OBTripp 2 ) 3 ] 2 (75 mg, 0.048 mmol, 1 eq.) in C 5 H 10 prepared in situ in a Young's NMR tube was degassed by three freeze pump thaw cycles and placed under a 1 bar pressure of CO 2 at room temperature. The mixture was agitated to give an immediate colour change to light green-brown. The reaction mixture was allowed to stand overnight at room temperature. Crystalline [U(OBTrip 2 ) 3 ] 2 (μ-CO 3 ) was obtained by slow diffusion of hexanes into the reaction mixture. Yield: 4 mg, 2%. Due to the extremely low yield of isolated material, no further characterising data were obtainable.
[U(OBMes 2 )N″ 3 ] (11 m ) Method A: UIN″ 3 (225 mg) and KOBMes 2 (100 mg) were placed into a Schlenk flask with a stirrer bar. Toluene (15 mL) was introduced into the flask and the contents were stirred overnight. The solution was then cannula filtered and the solvent removed. The resulting residue was washed with cold hexanes (2 × 5 mL) to yield the title compound 11 m (205 mg, 78%).
Method B: (N″) 2 U{κ 2 -(N,C)-N(SiMe 3 )SiMe 2 CH 2 } (10 mg) and dimesitylborinic acid (3.5 mg) were placed in an NMR tube and dissolved in C 6 D 6 (0.5 mL). 1 H NMR showed that quantitative formation of U(OBMes 2 )N″ 3 had occurred. Crystals suit-able for X-ray diffraction studies were grown by slow evaporation of a toluene solution of U(OBMes 2 )N″ 3 . Local code P18053_tri. 1 [U(OBTrip 2 )N″ 3 ] (11 t ) Complex U(OBTrip 2 )N″ 3 11 t was also isolated as a side product in 5% yield from the synthesis of 1 t ·OEt 2 as a brown precipitate, and washed with Et 2 O (0.5 mL × 3) in low yield (46 mg, 0.04 mmol, 5% yield based on HOBTrip 2 ). Colourless crystals of 11 t suitable for X-ray diffraction analysis were obtained from concentrated benzene solution upon standing at room temperature. Local code P18083. 1 
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